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THE CORN AND COTTON WWtlWOKM' IN ITS RKLATION 
TO CEREAL AND FORAGE CROf»S, WITH CONTROL 
MEASURES. 

t^viftitiflc'Aasittfnil, Vafiil and Forayo Jntcft liivctttgfittomi. 
INTHOBCCTION. 

iHiriiif/ t1*« tliims ymvn whicli liave elnjised since tlio ilivcstigfttion 
of tlic (.'orn 1111(1 cottini win'worm (liy. 1, b) wiis bcfjun tlii'iv hnvc 
l)ci'n constiint icqiiL'sts by fnrimTw ;iml otlicrs for ii'iuediiil mciistiix's, 



tind it is in aiiRvvw U> 
tlifsti requests (lint the 
]ii L'Ht'iit piij)cr liiiH been 
pni|i»rt<l. The injury, 
ii.s in tlic cnse witli otlu'r 
^^■ire\vo^n)s, is caused by 
the Itecdiiifir of the Kornt- 
lilic yoinifl or liirvie of 
.slender Iteetles. known 
as "clfA b««tl*rt" or 
" s 11 a ]) p i n p 1 (et'tles." 
npon the rnots, s]>roitts. 




unci iinderf^roiuul tit ems 
(if (ilnntfi \vhicli nrc 
thereby Nvotdcened iiiid 
fftnntvd or killed. 

»Y THE omn j^ft 

COTTCK WWtlfWditM. 

The.'ie wire worms 
Inn e \>c(mi known (otiilly 
to (Itwtiroy c«rn (hi oiigli- 
oul ttiilils of hirgu iiere- 



)•](;. 1. — The corn nnd ™i<nij w lrpworin ; n. Adult, or IwHIe: li, iHrvB, or wtrrworiii. STiifli 

fnlartri'd. ( II, \ slop.) 

iifTi'. However, this is not usnully the ciise nnd the iittiick is most 
frc»]u«U'ly e()nccntir*t«<l in " s^hjIw" ite*»t*iied ttiroMf^oiit ire 
the ])lnnts in these sjiots being wholly destroyed. In otlicr pin ts of 
tlie field there niny sli^lit injury iis sIkiwii by tlie dwarfed sx]*- 

1 /Rn-l»<<nio**«-*li*rf Komi or*»r Colwplcni, htaHy Ekitrrltec. 
MoTF..— The ofiJfK-t of Ihfii bul1(>tln In to nfl fortli In n t»fHMll»r tei* wftM W Mi«»a o* 
tbc IialHOt of Ihc d*i1rii«tlvc corn ni«l cullon wl«Wflr*i. til »ra*r Hwl farWiidi «W* 
pmnUTK ms.v nwirc <sff»c»lviily jurry out canlrol »«i#ir*» hihI bt ii-Me Iwtlw Id Irttttdle 
fBfwWd Bi*liB. Ttirt nji> Injury wns-y bo rMne«d to * mint*™. 
aSlttl'— UuM. T33— IC 
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«ara *ti^ eoltuii 
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la-aiiiiHo of tlui plniitw, wliith iiiiiy kt«J' *t) f*it <>[• more 

of a normal y'wUl 

Tlio wircwpriiiti )ir« I'tivuuuuii focilem, oftcti uiittiiijj^ off »\] tliu imtts 
of II pluiit. TluiV ftiu i!S]H!ciall}' <katnictiv« <luiiiig tho two months 
In)f(M-« tliey tninsfortn to adults. A iifii(;lc hiilf-fjrowii wirewoi'in is 
<;iv|niI)lo of killinj,' ii yoimfj corn sprout and Kt'vert'ly injuring a jiliint 
From Ci to S iiiflu'S in lioi(,'Iit. 'llicrcfoii> it tan Iw smi thiit when 
tUvre is a conecnti'atoti »ttKck l>y uiiiuy wiruwoittis in oiiu liill the 
fi^tiiits hilt Muitili tUtnnwo of mttn ivinf . 

imscirrmoN or thk insrct i?f its differknt stages. 

Tho parent of the corn and cotton wircworm (lig, 1. «) is u small 
dark hrown tdick-lnx-tk, or "Hjnippiuf; IkmHc," nioiisuring nhont <>iii'- 
fointh of an inch in K'nfjtli. Thv i-jjgs (fij;. 2) htid 
hy this lL«H!thi are wliitti and neiiily lotmd; wlit>n first 
<lep*iHitrd they ai-e transhicent, but in a day or two 
hccoinc opaque, Tlio yomif wirowwrni** oi- l»r\^ 
after hatching from the egg.s are niiuntc, nvwisurinp 
from un oijjhth to tlaee-sixteenths of au inch in 
IvM^lh, Whon from half to full grown (fig, I, 6) 
they may he descrihod as "^oft, niemhriinous, and 
Tho IwHly, which i>j iisnnUy white, is appsneutly compofied 
tif 26 i«ig;»ieiitii, or joints, ever}' third segment heing swollen, Tho 
hi?it segnieiit id simply pointed. I^lie head, wliicli is yellow, in long 
nu<l slender, and has a pair of prominent, dark !)rown 
jaws. Wht-n full grown theiso larva' mea,suro ahoiit un 
inch in length and are hut slightly thicker than pack 
thruad, Tlie pupa- (lig, il)- to which the hii vat change 
l»«#»i-« hecoming adult l>e<.'tlea, have the Htmic general 
color an tho larvie and are about five-sixteenths of au 
inch long and nearly on eiglitli of nn inch thick, l''uch 
f»tfp#' litMitt^ i*!i wmmti mnrUi<m 4Nlltit>«r coiistructw'l by 
the larva. 

.VII sitagea of tho insect are s|>ent in the gronntl e.\- 
it'pt the adidt or Iweptle, wl*i»h only wters flie time 
of ejjit de.p4»iition, 

Tliwe »re H nundter of othei' sjx'cies of winnvorifis 
wiiicli are often fo\unl aiisoeiated with this wiiowoim 
nhout the roots of corn and others of its foiMl plants. 
The coin ami cotton wirewtu'ni can la* Asfcily distin- 
giiishetl from tlu'se, however, hy its light crenniy color 
and threadlike form, swrnont other wirewt>i ui.s an- , stouter and u.sually 
eithw rnldish or hroWnkdi. 

WMlflfK TH8 INSJlieT OCCUM, 
|{eport.s sln>w that the corn luul cotton wireworm has been de- 
.«!trnctive iti the Carolinas, Illinois, ilissouri, Arkansas, and Missis- 
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faippi. This would indicate ii wido distribution, pi-obiibly a wider 
Olio thiin tlio mere rocords vevenl, and it ik possible that the species 
may occur thi'oughont tho etitiru mstern half of the Tlnited Stifles. 
Its oecnrreuc'o is closely related to the distribution of soils of lif^ht 
sandy tyi)o, as it is known that tlio innnattii-e stages exist only in 
sueh soils. Occftsionally tin adnlt 1ms be*n collected several miles 
from saiHly locations, but its prob'cnee there was more than likely 
due to its own lliglit from tho field of its origin. In some localities 
ttiis! sp«ei«s is referred to us the " sandy -i«pot wireworm," 

PLATfTS ATTACKED. 

Cotton and corn constitntre the jjrincipal food plsnts of this wire- 
worm, and of tlie cereal and forage crops in the Sonth the greatest 
damage in done each year to corn. The vireworms, besides feeding 
upon the roots of corn and cotton, Kre known to attack oats, ryii, 
cowpeas, crab grass, and Johnson grass. Sweet potatoes, peanuts, 
tobaci'O, watermtdons, and the roots of a wild bamboo are also among 
the foml planie of this wireworm. Thm adnltw have limn ol>!*i'*ed 
feeding on steins of cowpens and on yonnf^ twider le*ives of corn «iid 
crab gra.'is. 

CHARACTER OF THE INJURY. 

'(.'(H-n ])hints infested by this wireworm become wilted ahd stunted, 
with leaves of a bluish shade, brown at the tips, which stand out 
fr(nn the stalks stiilly instead of bending ovvv ^racefnlly »s in a 
healthy i)lant. l)epri\wi of most of tho roots tJiroitgh the work of 
the lurviw of this wireworm, Ish* plunt can he pidled up with little 
effort. Weak plants soon siuawimb, liKving gai>K in tlic rows, but 
the mort \-igoroiis plants put foi-tli new roots in abnormal numbers. 
lfi((Wi are nnitte<l together and distorted, and altlioiigh tiie plants 
»iwriv«^ only "nubbins" arc produced. Tiie infestation is not con- 
f5ncfl to the impoverished areas, for tiiere uniy be larvae among the 
roots of tall an<l apparently healthy plants. HolHng laud infested 
by this iuset-t jiresents a patchy n_pp*ar«iic«, thi wndy knolls stand- 
ing out distinct and bare, althonjfh overgrown later with weeds, 
particularly crab gras-s, briers, and morning-ghtries. Kor u long time 
there was a theory anumg farmers that lightning caused the injury 
to corn which is now rightly attributed to this wii-fworm. 

In the case of cowpeas, the fibrous roots sntfcr most, the thicker 
roots being perforated, so that the plants become yellow and dwarfed, 
Ahd fail to vine. 

Cotton is injured in the early stages by larva^ boring into the seed 
and injuring the very young jdants. checking the growth so much 
Mi«t the plant di«B or struggles along only to produce li-ttle or no 
eotton. 
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LIKE illSTOKY OF THK SPECIKS. 

ilovtk'H of tlic corn and i-ottoii wiix'wonii (fig. 1, u) iiro abrmd in 
the fid<ls from tmdy June until tliu lust of Anj,'iiKt. Tho ej^gs (lig. 2), 
wliitli lire lni<l in ^rroiipH of fnmi U to 20 in thu noil about the roots 
of t'owpwis, and other food pinnts, sir* deposited, for the most 

part, during lute Jnne and Jnly. Tlii'sc hatch mi from 8 to 11 diiya 
into tlieyouiii; wirewormnor larvio (fig, I, />) wliioli inimediiitely tom- 
inciiet) feeding upon the roots, Thu I'Xnct dniution of the period of 
devidopincnt in the soil has not yet heen determined, hut the infonna- 
tioii now lit hand iiulicutes that the species lives in tlie lurviil stage 
for two ycai"s and possil>ly three. It i.** tiMie that adults uro to he 
found each year, hut thi?t is probuhly due to overlapping broods. 
During ^fay or Juiieeueh fiiil-grown Inrvu con.stnicts u small earthen 
evU ill thvj soil untl in this it elumges to -a jMtpsv (t'tg, A). The pupal 
stuge iivcniges 12 ihiys in hmgth and during thin lime the pupii is 
nhnost uiotionleps and takes iio food. After this it transform.s to the 
adult or beetle. As is usuiilly the ens«i, the diirati<m of the egg nnd 
pupal !<*a|i*H vni'ies with tem]iwiiture unit mointwi* *i>ndltioiis. 

IIAIllTS OF THK LARV/|i; OR WIRfiWOR'MS. 

Tile hirvu', or wireworius, feed upon the ro<its of their food plants 
thi'(in;;h<>ni the snnimer moiith.s hihI up to about the lii'^t of ()etnl)er, 
niul during this time are foun<l within inelies of the surface of the 
ground, the deptli de|H.<iidiiig upon the nioistmc content of thu top 
toll. During a hot, dry spell the wireworms remain from V2 to IS 
inelu'H below the snrfne*. but (ift*r a >-»ii! tht>y mn Ihj found within *2 
indies of the surface. 

With the ai)proaeh of cold weatliei' they begin a general down- 
ward movement, ivhich accounts for the farmer's inability to Ioc;ite 
(hem dnriiig thu late fail nud winter months. At Charleston, ito., 
DiKJemljor i, I!)1K th^ wwe foiiml in the .s:ui<l nt the renuirkiihle 
<l»ptli of Ti fivt. This api)<'are<l to lio the average deptli at which they 
remained dnrin<; the winter in this locality, observations .showing the 
d*pth to vsvry from 4 to 0 f«rt. From tli«4« it will be swn that 

tall or wintiir plowinj; would l>t» iiseJesA m «. control or remedial 
ftiw»iinc. 

By the lust of Febninry in some Iwalities, or as sm)n as winter 
hiwks iij), the Ifirwwf radihtlly lunke their way to within )i to .'^ feet 
«f !«irf*<*e. By the midfffe of April they tire nmiierou.s within C 
in<Mies of the surface of the ground. From the time the larvjy travel 
downward in the fall until they return to the top .soil they e*t pi-nc- 
tieA^Dy ntHthif^. In Inbtjintory cxiK>niut»iits, Inrvnrefiiaiifwl ndiv* irnd 
healthy in m^rm o( M@t<)t pin* sinid, without erjjniiio f<K«l, ftir Sax 

mn|)th>i. 
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Tlio ,l«rviL' nro quick of movoinent anil wrigglo vigorously when 
disturbed. In imloor rearing cngiis they are found to be keenly sus- 
ceptible to an ovenibundanee of nioistuie, tind, too, will die if the c*]|e 
soil is allowed to get excessively dry. 

Camiibalism is connnon unioiig them, especiiilly under iirtiflcial 
rearing conditions, but tlio fact that iis miuiy as lOG larvii have been 
found in one hill of corn is evidence that this habit does not exist to 
any {jreat extent in the field when there is i>lenty of plant food at 
hand. 

HABITS OF THE ADULTS, OR BEETLES. 

The adults, oi- beetles, ai'e also very quick of movement. Imme- 
diately upon being disturbed they "snap " theniselves and fall to th« 
ground from the leaf or stem upon which they *re resting. On tlwi 
ground tliey feign death for a few moments, then quic^cly ^im'p^ 
otT to ii hiding jjlstce. The adults feed very little, hen*^ injury 
which they might CHiise would be hardly perceptible. 

Tiiey evidently tly well, us tliey huve been t<illect«d in quantities 
around lights at nij^ht. This would probably explain the fact that 
itf^Hts liiyo been collected sewenll^ nflil«s from t4ie nearawt sandy spot 
or field. The author, hovMever, has never seen tbeni fly in the ^kjft 
iiim. 

The feiOido beetles will not deposit eggs in soil ivhich is crusted 
over oi- baked, but leiive such a field and search for one which is 
covered by a dust nndcli, or which has recently been jilowed. This 
f*ct is important and should be taken into account "when control 
ineHsni-es are being considoivd, since cultivation itt the time the beetles 
Alts most innnerour^ nieans tliat excellent conditions ai-e given the 
f«n»k's for dtpotiting their eggs. 

NATURAL ENEMIES. 

Comparatively few natural enemies of this wirewonn h.ive been 
noted. 2fo intiM-njil parasik^s have be*n renit**! froui any stage of 
the species. Uirds feett ujjon all kinils of wireworms iuclu<ling those 
of the genus Iloi-istonotus. 

INEFFECTUAL REMEDIAL MEASURES, 

PtOWING. 

Late fall and winter plowing as a metliod of reducing the nnuilwi-s 
Aie by turning up and expoBinjff the larvw to the elemc*tits is 
of n() value, as the wireworms are at this time at such depths in the 
soil that they would not be disturbed by the plowing. Plowing or 
wdtivating foi- this pnrjjose at otliw times of th* y«M.r m of MU^ 
»v«il ns the wireworms mv So <iuick of movem«nt thst nbnost as soon 
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!is exposed they are iigain hiilden in the loosened soil. Even ehiiik»M» 
or turkeys iiro not yuflicieiitly iilert to ciitoh miiny. 

TRAPPING ADULT UEETLES. 

Trapping the beetles nt night by niesnis of strong lights above open 
vossoIk contniiiing watei' or kerosene would in noway prove praeticiil, 
esp*?ci«lly on a large se«-le. 

P01»0N1NG. 

Killing the \Yireworms by placing poisoned baits in tlie soil fironnd 
the hills of corn is not practical, nor will the treating of seeds with 
poisons or repellents assist in jn'otecting the plants fi'om wireworm 
»tt«>cks. Turnhig nnder wood ashes, as m r«in«dy against wir«worius, 
h«s i)rov«d to be of no avuil. 

EFFECTIVE CONTROL AND REMEDIAL MEASURES. 

The following control ni©«snr««i are formulated from the study 
of the habits of the insect, iind are based on resnlts of snch inenHures 
curried on over a period of two years. It nuist be renien>betvd that 
as this H]j«cieK bus b*»«n nnder investigHtion for only thi ee ¥e*irs, the 
following reniedial nietisnres are subject to more oi' less modification, 

HASTENING EARLY I'LANT CROWTll. 

The most important factor in reducing injury by this wir*worni 
i til- emi)lo^'ment of methods which hasten early jdant growth in 
the spring, the object of stimulating growth being (o enable the 
pknts th^ battel' to withsttind the attaeks of the wii'ewornia. In the 
case of corn this consists of early plunting — at least by April 'iO for 
southeastern Missouri and noi'theastern Arkansas — followed by fre- 
quent cultivation until the middle of June. 

CROP ROTATION. 

Any system of crojj rotation after harvesting the corn may be 
CHi-ried out. and fi winter cover croj) such as whwit or rye is ach istcd. 
I'asturing thia duiiug winter months and tiu'ning it nnder in tho 
spring is very beneficial, since hunuis is thus added and the sandy 
soil is thereby stiffened. An infested field should not be pknted to 
corn two yeai's in succession. 

If a catch ci'o]) of red clover can be obtained it is an excellent 
one to come in tbe rotation for two or thi'ec yehrs, Such com- 
binations as wheat and clover are to be recommended for south- 
eastern Slissoiiri, ns they not only affoi'd two crops n yeai' from the 



COKX AND COTTOX WIIIEWOIIM AND ITS CONTROL. 



7 



fiiimc fichl, but iilso jH'nult llio soil to rt'inniu iiii<]i)5turlM.'<l tljiriiifj; 
tlio period wlicn the feinaio booties mo Iiiyiii}; tlioii' ogfis. As stiiloil 
eliMuliMu ill this biillutiii, the fm])iilM« pmfm- ImjMs Mtil for «^ 
tioii, osi)cdtillj' soil wliicli hiis Iwfii roreiitly oultiviiloJ or plowod. 

A system of hiiii«llin;,' tlio gnmnd mid i-ro])s so tlml tlie soil ^Yill 
)iot Im (listiirbod from tliu middlo of ,^mw nntiJ tli# iniddlo of An|cn# 
is Olio of proiil inijXM ttiiico, niid it iiiny prove to 1k> tlio most boiiofioinl 
step ill onidinitiii;? tlio uirowonns from mi jjifestod mvn. This niuy 
\m bi'o])|^iii.iil)otit by omittinp from the r<4iit<io<u mtfAx woj^Biifi ivo^W 
iioriniilly ro(|iiiro siniiiiior ciiiti vntion. 

Tlio sii])]>ositjoii tinit nil infostntioii of the t'ovn -jikI cotton wii-e- 
worm is ttort** followiBi|; nowjMasi «<«PIHS to b« unfoiiHilwl. 

MANURING. 

Thj! iiiMiiiii-ing (»f iiifosited nrons lins ionjj bocii r¥^mnwgmelmil 
tiic best routrol int*Ksiirc. The theory wns Hdvuncod, €S])i«iii9y by 
some fiirmers. tliiit tlio ninmno tnniod under i,s iictiiully dirtiiltejrMl 
the Inr^'io mid kills thoiii outright. Although this is not tlip earn. nev>w- 
tlit'lei?? the turninK under of in»mive und eovwr crops 1ms the ofTert 
of <'iddiii<r hniiius to tlie tup hoil; mid, in; it is kno^vn thnt the Inrviu 
omi not long survive e.\copt in snndy .soils, it is well to .spre*id i+s 
iiiiieh iiiajiiifft *s pog^ibie oii iiifwttod «it'*« «nd to titrii i4 itu^tte. 

LAND RliSTINC. 

Tf it "ere pmcticnble to allow the infested fields to lie idle, or " Iny 
out." iis it is termed, for w period of three yetu*s, tlii.s woiiki no doubt 
prove th» mCM olToctive iiiesimfi of jc^»ttinjf rid of the ]>et;t, siiico by 
lotivin>r the ground undisturbed ii eriist \v<ndd be formed on the 
siirfiico through which the iiiiijority of iidult wiroworm.s could not 
emerge. It ^vou^d hIho servo U) ])revent the few emerging iidiilts. h* 
Hell UK those flyin^j in from other fields, from enloriiig the soil for 
egg deposition. However, this ])rnctire niitiirnliy will not often 
h])]k'-h1 to the fii niior. 

SUMHAilY or- €9*^9*. VfkAlKltim. 

(1) I'lnnt infested fiehlsi to such crops ii.s do not require smuinor 
cnltivutioii. soeli us clover, cowpeus. soy beiiiis, or grusses. 

(2) Add liiinins to the lijfht siindy sjiots liy turning under niMitnr« 
«nd cover cro])S. 

(•i) If gi'iiin crops k.* p]Hnt«d, iillow st'iibblt t<> iwii«in iint^i tii« 
middle of Ainpist. 

(-1) If corn iiniKt Iw frown, pl*nt eiirly mid do everything jios.siblo 
U) liusften rH]iid growth. Do Mot jdunt corn tw y»«is in siiccffSjion. 



PUm,ia\TK)XS OF U. 9. B*PA|;TJHKNT of AGtlCULXURE RELAT- 

TN© TO iNsncsK vstm^iMm^ mmiiM. a»» i»o«a«ii cikips. 

Toltoii Hollworm. (Fnrmers" Hiillftlti 200.) 

Oi>iiitii(>n While Orul'j*. (FiiriiicrM' llulli'ilii ."Vt.l.l 

Th»! <;iiiildH-fl>- In Airuiru S(h>>|. fFnnitcrst' Itullelln rao.l 

Tlii' (irit.sj*li(>|iirt'r rr*>l>l(>iti ntnl Alfalfn Cultnn>. (Fnrinors' Uitllctln ti,*?".) 

Tliii WwHMlaii I'My. (Fiiruiwrit" Biillclln *SS«J 

A^f»lfll Atliickcd l>y ttu) OliiviT-r<H)t Oitrcntlo. (FrtTHwrM' Hillletin *».) 
Tim Cliliicli HiiK. ( FuriiRTs' IttilU<ltti (KIT.) 

U'lrowoniw Uint rurtlvc I(> (Virctii niiil Fortist' Cr<)|>.s. (Fnmfrs' IUill*>tlii 73S,) 

Tlio True Army Worm ittxl It.H fNiritrol. (F«rim>rs' Ilullvtln 731.) 

Tlic lli'H.iliin Fly Slliiallon In lUI.'i, (Otilcti of S<>tri>tury Clrculiir 51.) 

Tliu SprlnK (Irnin AiiIiIh or "(invn Ituu * Iti lh*< SiuKlnvpsC nntl t1u> I'lM^sllillltUiH 

or iin Otitbmik Iti 1!)|<1. (Ofllcf of lli<! Hpcrctjiry (Jlrniliir rj.".) 
Houtlierii (!(irii ItiHilworni, or Ituilwnrin. U>>'i>iirltn<<nt Bulk'tin '>.) 
W*'Mtt»rit Corn Uwitworiti. (IHsiwrtnu'nl HnlU"tln 8.) 
TlK> Oiit AphVfl. (l>t<(uirtm*>iit Aniletlti 112.) 
Th»* .Vlfnifu (,'iitpr]illl)ir, ( I U'pnrtiiirnt Ilutlt-tln l-' i.) 
("liivpr Mitt'. (F.nioniolojiy Olrt-ulnr IM.) 
Cl()Vi>r'r[M)t CltfCDllo, ( KntoiiiDlocj- tliill*tln HTl, i)l. 111.) 
MtiImiii liilMiiMii - Miftfai iilJM r~Mii*liJihr HK 'it* H ) 

Tlic r^trR)T Corn Stnllt-hwpiir, (FHrntWs" MuWwiUi <p*l.) PrUw^ « enuux, 

Tltt> Hontlitjrn (li)rii I .<n f- BiSiiffifir ( |)n|)Hrtint*tfl HnlUMln 221.) frlo**, cpiits. 

Tln' Stniri>-lit<)iil(>il (Jraiii I.fiiriiniiimr. ( Dii)nrtni*<nt Ilnllotin "Jn4.) I"rli>>, r, 

't'ltt" IVti AiiUli* Willi Ui'luttiHi to Fotnjn- Cn^iiH. ^nviiiirtiiitnil Ui\ltvUi\ '2~iv.> 

i'rio", ir> rents, 
,liiltit-\vorni. ( Kutimmlds:}- Clrniliir <<*!.) I'rlc*", R cciitH. 

»(>me ^lVt^H•^lt AITt'cdnK |Tj*4wetlon af Ctewar 9mi. ( Knh>Mi>il()«y (."IrwiUir 

fW. ) Trln'. 5 trnts. 
Wln-iU StrnwwDrtii. ( l'lntiinioli>{;y Clronlnr 1 i'rl>t». .I 
Wt-Htfrn tiriir*H-»tvm SivwUy. U'lnttini«liisy Clteulnr 117. ^ rrlcti, a cwt*. 
(.Mnvcr ItiM.I-liori-r. ( lliitnniolojty Ctrruliir llf>.) l*rl*-e. T) contt. 
Atfiilfii (Still MlilKf. (KMriiiiiolody Clrnilnr H7.) I'rlit". .'i cvint. 
lA-mn'r Cl)»Tr-lt'iif \V(t>vll. ( KntotnulnKy lintlclln 8.1, pt. 1.) Trlct". .1 Vi'Wts, 
Sorithiim Mltlw. (Kntoiuoli.cy lltill(>lln S.'. jit. IV.) I'rUr. it) fviit-f. 
Nt'w Mi>\ln) Unnsf Oni)T|>!tlur, (Knloniolofy Ilnllcthi S.". pt. V.1 i'rln>, in 

C»n[(rlf>nrl?Mi& W> KniiwUilKi' i>r Crirn UiHir-niiliN. ( F.ntunixlok'.v i'.itlU'tIn .f.", pt. 

VI.) I'rir*. <i>nts. 
,So-i'iill(>il "<'(irl(>w ItitK." ( r:nt>inio|ni;y ItnlltMlii !», pt. IV.) Prim .10 feivtf*. 
Ftilst" U'lrtnviirtn!* of ritclllc N()rtliwi>!4t. ( F.ntoniotniiy lliill*>tln S).', pt. V.) 

I'rio', Ti ttMilH. 

AUnUu Ijn^vr, 1 V^ntonioloiiy Ititlletln ftr*. pt. VII.) Priiv. Ti t'oniw, 
lA'tlftiopiHTN .\n'>'<-tlnK llcroittst. (Irii.Wf*. it*ui KnrH!4>' ("nips. (Kntonioliwy Hnl- 

Icltn \m.) I'rliv, 20 it-ntsi. 
Kinrlng (lriHi»-»f*lN.(ir (Jr**! Wwg. ( l-;ntoninli>;;y ISnll.-thi 110.) l'rlri>. 2-i ivnts 
rrclltnltwry ^^iftsrt <i« Al^f* Wuuvll. (KtitonioloKy Ititlivtln ll'J.) I'riiv. 1." 
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